Efficient synthesis of mouse thymidylate synthase in Escherichia coli.
The coding region of the mouse thymidylate synthase (TS)-encoding cDNA (ts) was inserted downstream from the phage T7 promoter and translation initiation signals of the expression vector, pET-3a, and transformed into Escherichia coli BL21(DE3)[pLysS]. When the wild-type (wt) cDNA sequence was used, mouse TS was synthesized in the bacterial cells in response to induction, but the level of expression was low. When the second codon (Leu) was changed from CUG, found in the normal mRNA, to CUU, the level of expression increased 17-fold and TS represented 5-10% of total cell protein. The recombinant enzyme was purified to homogeneity by affinity chromatography. The recombinant TS had the same Mr as the enzyme from cultured mouse fibroblasts. Kinetic studies with the recombinant enzyme showed that the apparent Km values for deoxyuridylate and 5,10-methylenetetrahydrofolate were 10.5 and 22 microM, respectively, which were similar to the values for TS from mouse cell extracts. The mouse ts expression vector will be useful for the large-scale production of the wt enzyme and for the creation and analysis of mutant enzymes by protein engineering techniques.